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1. Introduction
In the RAN4#78bis meeting, WF on NB-IOT RRM measurement [1] was agreed to conduct the simulation and define the corresponding RSRP/RSRQ requirement. In this contribution, we provide the initial simulation results of NB-IoT RRM measurement for further analysis. 
2. Simulation assumptions
The simulation assumptions are referred to the way forward in [1] and simulation assumptions are listed in Table 1. 
Table 1.Simulation assumptions for SNR calculation 
	Parameters 
	Value 
	Comments 

	Measurement bandwidth 
	1 resource blocks 
	Both RSRP and RSRQ measured over 1 RB 

	System bandwidth 
	1 resource blocks 
	

	L1 measurement period 
	200 ms, 400 ms, 800 ms 1600 ms 
	Even further increased measurement period can be considered to evaluate the measurement performance 

	Sample duration 
	1ms, 3ms, 6ms, 10ms 
	Even further increased sampling period can be considered to evaluate the measurement performance 

	Measurement sampling rate 
	Once every 40ms  or  80 ms 
	Sample period: 40ms or 80ms 

	L3 filtering 
	Disabled 
	

	DRX 
	OFF 
	

	Antenna configuration 
	1TX, 1RX 
	

	Mobility 
	Stationary UEs, 
	

	Channel model 
	AWGN, ETU 1Hz, EPA 1Hz 
	Models stationary device 

	Measurement type 
	NB-RS only based 
	

	CP length 
	Normal 
	

	Carrier frequency 
	2 GHz 
	

	Ec/Iot 
	-20 dB, …, 10 dB 
	AWGN noise 

	Frequency error modelling 
	+/-50 Hz 
	With respect to reference cell 


3. Simulation results
Table 2: Delta RSRP [Sample Duration:1ms, Measurement Periodicity=200ms]
	Delta RSRP
	5%
	95%
	Relative Accuracy

	Channel
	SNR(dB)
	
	
	

	AWGN
　

　
　
　
	-20
	11.56 
	15.40 
	1.92 

	
	-15
	6.41 
	10.74 
	2.16 

	
	-10
	2.65 
	6.56 
	1.96 

	
	-5
	-0.88 
	3.40 
	2.14 

	
	0
	-1.60 
	1.71 
	1.66 

	
	5
	-1.41 
	0.66 
	1.03 

	
	10
	-0.89 
	0.06 
	0.47 

	EPA1
　

　
　
　
	-20
	9.91 
	17.98 
	4.03 

	
	-15
	5.88 
	13.14 
	3.63 

	
	-10
	1.72 
	7.98 
	3.13 

	
	-5
	-0.97 
	4.78 
	2.87 

	
	0
	-1.55 
	1.64 
	1.60 

	
	5
	-1.38 
	0.46 
	0.92 

	
	10
	-1.15 
	0.02 
	0.59 

	ETU1　

　
　
　
	-20
	10.91 
	17.95 
	3.52 

	
	-15
	6.18 
	13.45 
	3.64 

	
	-10
	1.75 
	7.77 
	3.01 

	
	-5
	-1.17 
	4.76 
	2.97 

	
	0
	-1.87 
	1.05 
	1.46 

	
	5
	-2.76 
	0.01 
	1.38 

	
	10
	-2.36 
	-0.70 
	0.83 


Table 3: Delta RSRP [Sample Duration:3ms, Measurement Periodicity=200ms]
	Delta RSRP
	5%
	95%
	Relative Accuracy

	Channel
	SNR(dB)
	
	
	

	AWGN
　

　
　
　
	-20
	12.22 
	14.95 
	1.37 

	
	-15
	7.63 
	10.13 
	1.25 

	
	-10
	3.37 
	5.67 
	1.15 

	
	-5
	0.32 
	2.16 
	0.92 

	
	0
	-0.85 
	0.74 
	0.80 

	
	5
	-0.79 
	0.30 
	0.54 

	
	10
	-0.74 
	-0.11 
	0.31 

	EPA1
　

　
　
　
	-20
	11.93 
	16.47 
	2.27 

	
	-15
	6.74 
	11.53 
	2.40 

	
	-10
	2.96 
	6.95 
	1.99 

	
	-5
	-0.04 
	3.63 
	1.83 

	
	0
	-0.67 
	1.36 
	1.01 

	
	5
	-0.96 
	0.13 
	0.54 

	
	10
	-0.85 
	-0.13 
	0.36 

	ETU1　

　
　
　
	-20
	12.53 
	17.09 
	2.28 

	
	-15
	7.12 
	11.57 
	2.22 

	
	-10
	3.13 
	7.00 
	1.94 

	
	-5
	0.14 
	3.10 
	1.48 

	
	0
	-1.65 
	0.73 
	1.19 

	
	5
	-1.85 
	-0.54 
	0.66 

	
	10
	-2.10 
	-0.89 
	0.60 


Table 4: Delta RSRP [Sample Duration:6ms, Measurement Periodicity=200ms]
	Delta RSRP
	5%
	95%
	Relative Accuracy

	Channel
	SNR(dB)
	
	
	

	AWGN
　

　
　
　
	-20
	13.07 
	14.59 
	0.76 

	
	-15
	8.29 
	9.99 
	0.85 

	
	-10
	3.76 
	5.54 
	0.89 

	
	-5
	0.36 
	2.21 
	0.92 

	
	0
	-0.46 
	0.67 
	0.56 

	
	5
	-0.72 
	0.08 
	0.40 

	
	10
	-0.68 
	-0.16 
	0.26 

	EPA1
　

　
　
　
	-20
	12.07 
	16.23 
	2.08 

	
	-15
	7.33 
	11.41 
	2.04 

	
	-10
	2.98 
	6.83 
	1.93 

	
	-5
	0.45 
	3.43 
	1.49 

	
	0
	-0.63 
	0.84 
	0.74 

	
	5
	-0.74 
	0.07 
	0.41 

	
	10
	-0.81 
	-0.29 
	0.26 

	ETU1　

　
　
　
	-20
	12.67 
	16.56 
	1.95 

	
	-15
	8.14 
	11.43 
	1.65 

	
	-10
	3.37 
	7.21 
	1.92 

	
	-5
	0.54 
	2.80 
	1.13 

	
	0
	-1.18 
	0.40 
	0.79 

	
	5
	-1.73 
	-0.74 
	0.49 

	
	10
	-1.81 
	-0.96 
	0.42 


Table 5: Delta RSRP [Sample Duration:10ms, Measurement Periodicity=200ms]
	Delta RSRP
	5%
	95%
	Relative Accuracy

	Channel
	SNR(dB)
	
	
	

	AWGN
　

　
　
　
	-20
	13.26 
	14.47 
	0.60 

	
	-15
	8.38 
	9.70 
	0.66 

	
	-10
	3.98 
	5.14 
	0.58 

	
	-5
	0.75 
	2.05 
	0.65 

	
	0
	-0.39 
	0.46 
	0.42 

	
	5
	-0.56 
	-0.03 
	0.27 

	
	10
	-0.58 
	-0.28 
	0.15 

	EPA1
　

　
　
　
	-20
	11.92 
	15.70 
	1.89 

	
	-15
	6.94 
	11.38 
	2.22 

	
	-10
	3.45 
	6.56 
	1.55 

	
	-5
	0.56 
	3.14 
	1.29 

	
	0
	-0.43 
	0.72 
	0.58 

	
	5
	-0.69 
	-0.06 
	0.31 

	
	10
	-0.69 
	-0.32 
	0.19 

	ETU1　

　
　
　
	-20
	12.52 
	16.44 
	1.96 

	
	-15
	7.49 
	11.61 
	2.06 

	
	-10
	4.06 
	6.82 
	1.38 

	
	-5
	0.48 
	2.87 
	1.20 

	
	0
	-0.97 
	0.35 
	0.66 

	
	5
	-1.66 
	-0.68 
	0.49 

	
	10
	-1.88 
	-0.94 
	0.47 


Table 6: Delta RSRP [Sample Duration:1ms, Measurement Periodicity=800ms]
	Delta RSRP
	5%
	95%
	Relative Accuracy

	Channel
	SNR(dB)
	
	
	

	AWGN
　

　
　
　
	-20
	12.46 
	14.56 
	1.05 

	
	-15
	7.69 
	9.95 
	1.13 

	
	-10
	3.92 
	5.70 
	0.89 

	
	-5
	-0.15 
	2.44 
	1.30 

	
	0
	-0.56 
	0.61 
	0.58 

	
	5
	-0.82 
	0.22 
	0.52 

	
	10
	-0.65 
	-0.12 
	0.26 

	EPA1
　

　
　
　
	-20
	11.79 
	15.91 
	2.06 

	
	-15
	7.12 
	11.47 
	2.17 

	
	-10
	3.12 
	6.84 
	1.86 

	
	-5
	0.30 
	2.77 
	1.23 

	
	0
	-0.85 
	1.09 
	0.97 

	
	5
	-0.84 
	0.03 
	0.43 

	
	10
	-0.75 
	-0.25 
	0.25 

	ETU1　

　
　
　
	-20
	12.80 
	16.54 
	1.87 

	
	-15
	7.89 
	11.45 
	1.78 

	
	-10
	3.42 
	7.28 
	1.93 

	
	-5
	0.47 
	2.22 
	0.88 

	
	0
	-1.22 
	0.28 
	0.75 

	
	5
	-1.59 
	-0.51 
	0.54 

	
	10
	-1.80 
	-0.71 
	0.55 


According to the agreed simulation assumptions, the above RSRP simulation results of NB-IoT are provided for initial analysis.
4. Conclusions
In this proposal, the initial simulation results for RSRP/RSRQ measurement are provided for further analysis. 
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